Introduction.The aim of the study was to find out the determinants of the quality of life in primary health care patients with type 2 diabetes.
Introduction
According to the International Diabetes Federation, 382 million adults worldwide had diabetes in 2013 and 5.1 million died due to the disease [1] . Traditionally, the impact of diabetes has been measured in terms of either morbidity or mortality. However, Health-Related Quality of Life [HRQoL) has been recognized as an important and measurable outcome of healthcare interventions [2, 3] . HRQoL is commonly recognized as a multidimensional concept including domains of physical health and functioning, mental health, social functioning, satisfaction with treatment, concerns about the future and general well-being. It is a central issue for patients, providers and policy makers. In patients with diabetes, it may predict an individual's capacity to manage this condition and to maintain long-term health and well-being [4] . Generally, diabetes negatively impacts HRQoL. This negative impact affects different aspects of a person's life, including the psychological impact of being chronically ill, changes in social relationships, dietary restrictions, symptoms of inadequate metabolic control and acute or chronic complications [5] [6] [7] [8] [9] .
Patients with diabetes often feel challenged by their disease and its day-to-day management demands. Therefore, a patient's perception of his/her own quality of life is considered as a valuable basis for identifying targets for improvement [10] [11] [12] .
The aim of the study was to investigate the determinants of the quality of life in patients with type 2 diabetes mellitus from Bosnia and Herzegovina, such as duration of the disease, degree of glycemic control, presence of micro and macrovascular complications and demographic characteristics of patients.
Methods
This cross-sectional survey was conducted at the Primary Health Care Center Banja Luka, in the period between October and December 2014. The sample size for the population of 1598 patients with diabetes mellitus included in the regional Diabetes Registry with a confidence interval of 6.99% and a confidence level of 95% was calculated to be 175. A specifically established audit team randomly selected 200 patients with diabetes mellitus from the Diabetes Registry administered by the data bases of four family medicine teams. All patients who were included in the study were invited to visit their family doctor at the scheduled time. Patients with any unstable medical illness, the inability to read and those who chose not to participate in the study were excluded.
During the visit to the family doctor, patients were informed about the aim of the study and their written informed consent was sought and obtained. In the analytical database, personal identifiers were removed to preserve confidentiality, and access to the database was controlled by the Committee for Science and Research of Medical Faculty Banja Luka. The study was conducted with the approval of the Ethical Committee of the Primary Health Care Center (number: 01-791-1).
The measures of the patients' health status were assessed during the visit. The patients were asked to complete two questionnaires. A standardized questionnaire was used to collect current data regarding the patients' characteristics, such as gender, age, place of residence, marital status, education, occupation, duration of diabetes mellitus, therapy used, comorbidities, microvascular and macrovascular complications. Diabetes treatment was obtained from patients medical record and was classified as oral hypoglycemic agent, oral hypoglycemic agent combined with insulin, and insulin alone. The diagnoses of microvascular and macrovascular complications were confirmed by the set of physical examinations, including urine protein analysis, serum creatinine, dilated eye exam, foot examination, screening for distal symmetric neuropathy and ankle-brachial index.
Biochemical analyzes were carried out at the Laboratory for Clinical Biochemistry, Primary Health Care Center of Banja Luka. Blood samples were collected from peripheral veins after 12 hours of fasting. The whole blood was used for the analysis of glycated hemoglobin (A1C), and serum for fasting glu-cose and lipid profile levels (including total cholesterol, LDL-cholesterol, HDL-cholesterol, and triglycerides). Total cholesterol (mmol/L) was measured using photometric method with cholesterol oxidase, and HDL-cholesterol (mmol/L) using extensively homologous enzymatic method with PEG on biochemical analyzer "KOBAS INTEGRA 400 + ISE" company "Roche". LDL-cholesterol (mmol/L) was determined by an indirect method, whereas triglycerides level (mmol/L) was analyzed using enzymatic colorimetric method with glycerol oxidase. Enzymatic colorimetric method (GOD/PAP) was used to measure serum glucose (mmol/L). A1c% serum level was measured by a turbidimetric immunoinhibition method.
In evaluating the impact of diabetes mellitus on patients, a generic instrument, the self-administered WHOQOL-BREF questionnaire was used. Life domains included in the questionnaire were as follows: physical health with 7 items (daily activities, dependence on medicinal substances and medical aids, energy and fatigue, mobility, pain and discomfort, sleep and rest, work capacity), psychological health with 6 items (bodily image and appearance, negative feelings, positive feelings, self-esteem, spirituality / religion / personal beliefs, thinking, learning, memory and concentration), social relationship with 3 items (personal relationships, social support, sexual activity) and environment with 8 items (financial resources, freedom, physical safety and security, leisure activities, physical environment) [13] . All four domain scores were scaled in a positive direction with higher scores indicating a higher quality of life.
Statistical analyses were carried out using SPSS 17.0 (SPSS Inc., Chicago, IL, USA). Descriptive procedures included frequencies and percentage for categorical variables, and means and standard deviations (SD) for continuous variables. To investigate the differences in HRQoL in relation to the characteristics of patients and the disease, t-independent test, ANOVA and Kruskall-Wallis test were used. Multivariate linear regression analysis was used to identify independent factors for HRQoL. The variables included in the models were as follows: age, gender, marital status, place of residents, displaced person, family size, number of children, monthly income, education, duration of disease, microvascular and macrovascular complication, hyperlipidemia, glycemic control, environment, social domain, physical and psychological health. For each variable, beta coefficients represent the mean variation of domain score for a given category compared to the reference category. P value<0.05 was considered statistically significant.
Results
The study included 181 adult patients with diabetes mellitus type 2 (response rate was 94%). The age was significantly associated with the quality of life of patients in the domains of physical health (p = 0.005), psychological health and social relations (p < 0.0001), with patients younger than 64 years of age having a better quality of life in these domains compared to the patients older than 65 years. No significant difference in any HRQoL domain was found between patients from different places of residence as well as between those with or without heart attack and diabetic foot. The patients with higher educational level had a significantly better quality of life compared to the patients with a lower level of education (Table 2) . Patients who have suffered stroke had a significantly poorer quality of life in the environment domain (p = 0.012), whereas the patients with peripheral vascular disease showed significantly poorer scores in all four domains (Table 2 ). Patients with nephropathy had a significantly lower quality of life in the area of physical health (p = 0.002) and psycho- logical health (p = 0.027). A significantly lower quality of life of patients with peripheral neuropathy was only found in the area of physical health (p = 0.017) ( Table 2) . Multivariate linear regression analysis was used to identify independent factors for HRQoL. Table 3 shows that age, psychological health, nephropathy and environment were associated with the domain of physical health. Old age and presence of nephropathy were associated with a lower score on physical health. The patients who perceived their psychological health and environment as good expressed higher scores of physical health. Marital status, place of residence, family size, number of children in family, monthly income, level of education, glycemic control and hyperlipidemia were not associated with the quality of life in the domain of physical health (Table 3) .
Younger patients and those with better living conditions had significantly higher psychological domain scores. The determinant of psychological health was also marital status. Place of residence, being a displaced person, family size, number of children in family, monthly income, level of education, disease duration, glycemic control and hyperlipidemia were not associated with quality of life in domains of psychological health ( Table 3 ).
The patients with greater age, who were single, had a lower score, whereas those with a better living environment had higher scores in the domain of social relationship (Table 4) . Other variables were not significantly associated with this domain.
Older age, diagnosis of myocardial infarction and better physical and psychological health were associated with higher scores in the environment domain. Marital status, being a displaced person, duration of disease, micro vascular complications, stroke, PAD, diabetic foot, glycemic control and hyperlipidemia were not the determinants of environment domain ( Table 4 ).
The level of glycemic control and gender has not been shown to be significant determinants of any of the four domains.
Discussion
The results of the current study show that the age, psychological health, nephropathy and environment were associated with the physi- cal health. The determinants of psychological health included age and living environment, whereas age, living environment and marital status were associated with the score in the domain of social relationship. As stated by Polonsky [14] , the relationship between HRQoL and diabetes is bidirectional -aspects of diabetes may negatively impact the HRQoL, and an impaired HRQoL may negatively influence diabetes management and health outcomes. Therefore, it is important to analyze and understand the HRQoL determinants in order to improve the quality of care for patients and treatment outcomes.
Some studies found that a better glycemic control was associated with a better HRQoL, and that complications were the most important disease-specific determinant of HRQoL [15, 16] , whereas other authors found no significant relationship between the HRQoL and glycemic control [17, 18] . In the present study, the effect of poor blood glucose control was not seen to be associated with any of the domains, and diabetes duration had no impact on the HRQoL.
Numerous studies have found that the most important determinants of the HRQoL are macrovascular complications. In the study conducted by Huang et al. [19] , it was shown that complications of diabetes had the greatest impact on the patient's life, and that a comprehensive treatment of diabetes and the prevention of its complications could significantly improve the quality of life. A Norwegian study, conducted on 1000 patients with type 1 and 2 diabetes, also showed that the presence of complications had the most significant effect on patients' quality of life [20] . In this study t-independent test revealed the relationship between the peripheral artery disease and all four domains, nephropathy with physical and psychological health and neuropathy with physical health, respectively, but multivariate analyses selected these variables as insignificant determinant factors for the HRQoL.
Socioeconomic factors were important determinants of the HRQoL. Age had a strong effect on social relationships and the physically oriented domain. Audureau et al. [21] have shown a decrease in psychological health in people older than 65 years of age. In the present study patients older than 65 years had significantly lower score in physical, psychological and social domains in comparison with those younger than 65. Collins et al. [22] showed that older age might be associated with higher diabetes-related HRQoL scores, although this statistically significant association was diminished after adjusting for relevant factors. Sundaram et al. [23] also reported that older age (60 years of age) was independently associated with higher HRQoL scores in a multivariate analysis. In the present study, no differences between genders were seen in any domains, which is inconsistent with findings in other studies [18] . Environment was strong determinant factor for physical and psychological health and social relationships. The score on environment was strongly associated with monthly incomes, family size and number of children, whereas a weak association was found with education. Thus, people with type 2 diabetes are particularly at risk to have an impaired HRQoL in part due to these socioeconomic factors which are not modifiable by medical intervention [11] . Also, we could say that HRQoL is a time-dependent variable and should be repeatedly measured in patients with type 2 diabetes to ensure reliable estimations.
These results indicate that in addition to the parameters analyzed in the study there might be other parameters that significantly affect the quality of life in patients with type 2 diabetes mellitus and that need to be looked at. Some of them might be patient's perspective, ideas and expectations of diabetes management. Diabetes management requires dietary modification, daily or weekly glucose monitoring, exercise integration, regular checkups and self-care. Many Bosnian patients find these requirements constraining since they hinder their lifestyle flexibility. Even the patients with optimal glycemic control often report poor quality of life due to the difficulties of implementing these lifestyle changes. The findings by Hanninen et al. [24] indicate that continuity in care may improve HRQoL, which is encouraging as this is one of the most prominent features of well-functioning primary health care.
There is the complex interplay between the medical, physical, psychological and social aspects of the disease that must be considered while taking care of the patients with diabetes. Understanding this interplay may be useful in communicating with patients about the impact that diabetes and its treatment will have on HRQoL domains in the future.
This study has several limitations. Since it was a cross-sectional study, it cannot determine causality. The study sample consisted only of patients from the region of Banja Luka, so the results might not be generalized to all patients in Bosnia and Herzegovina. The HRQoL was measured at a single point in time and it is possible that the assessment of individual's own perceptions changes over time. This study did not mention the lifestyle factors such as diet, smoking and physical activity.
The future studies need to determine the factors that lead to deterioration of HRQoL and find the way through quality improvement interventions to eradicate or at least minimize the effects of these factors.
Conclusion
The factors associated with the different domains of quality of life in patients with type 2 diabetes are multiple, but mainly relate to age, living environment and diabetes complications. Some psychosocial factors, such as social support and proper living conditions, may have a strong effect on quality of life, buffering the negative impact of diabetes. Developing interventions that take into account patients' characteristics and the main contributing factors may constitute an important instrument to improve the HRQoL of patients with diabetes.
